We designed this study to compare the efficacy of using a three-dimension head mounted displayer (3-D HMD) and a conventional monitor in audio-visual sexual stimulation (AVSS) in differential diagnosis of psychogenic from organic erectile dysfunction (ED). Three groups of subjects such as psychogenic ED, organic ED, and healthy control received the evaluation. The change of penile tumescence in AVSS was monitored with Nocturnal Electrobioimpedance Volumetric Assessment s and sexual arousal after AVSS was assessed by a simple question as being good, fair, or poor. Both the group of healthy control and psychogenic ED demonstrated a significantly higher rate of normal response in penile tumescence (Po0.05) and a significantly higher level of sexual arousal (Po0.05) if stimulated with 3-D HMD than conventional monitor. In the group of organic ED, even using 3-D HMD in AVSS could not give rise to a better response in both assessments. Therefore, we conclude that using a 3-D HMD in AVSS helps more to differentiate psychogenic from organic ED than a conventional monitor in AVSS.
Introduction
Nocturnal penile tumescence (NPT) and audiovisual sexual stimulation (AVSS) serve as methods of differential diagnosis between psychogenic erectile dysfunction (ED) and organic ED, considered to be relatively simple, noninvasive, and useful for obtaining objective information. 1 However, the interpretation of results of NPT is not correlated well with the performance of sexual intercourse, and the test required 2 or more days. 2 In addition, many recent reports pose problems on the reliability of the NPT. 3 Therefore, AVSS is more commonly used as the screening test for impotence in recent times because the test is simple and requires a short time period. 4 However, because the conventional monitors are used for the AVSS, the test could not guarantee the privacy of the patient, who might be in a state of anxiety inducing rejection or shame, and the results could be distorted or become falsenegative. 5 Park et al 6 reported that the use of spectacle-shaped, head mounted displayer (HMD) providing two-dimension (2-D) images in AVSS created the circumstances with which the subjects were more absorbed in the sexual stimuli, and that the responsiveness was higher in using the special monitors than in using the conventional monitors.
In this context, we provided the subjects with 3-D AVSS, thought to be more effective than 2-D AVSS, through HMD and measured the frequency and the duration of tumescence to compare the results with those obtained when AVSS was shown through the conventional monitors. Whether the AVSS provided by the 3-D HMD could increase the efficacy of the differential diagnosis for male patients with sexual dysfunction was also investigated. After the subjects lay down in a quiet room in a comfortable position, the electrodes for Nocturnal Electrobioimpedance Volumetric Assessment (NE-VA s , UroMetrics, Inc., USA) system were attached to the penile root, glans, and the buttocks. The NEVA s system was operated when the penis was relaxed, and then the room was darkened and emptied except for the subject. After 30-min of sexual stimulation provided through the conventional monitor, the results were recorded and the subjects were required not to do any sexual activities until the next day. The next day, 30-min of sexual stimulation whose degree was equal to that provided the previous day was provided for the subjects through the spectacles-shaped, 3-D I-Visor s (Head Mounted Display, Dae Yang E&C, Korea, Figure 1 ) with video tape. By using the NEVA s system, the length, cross-section, and volume of the penis were measured, and the results were compared to those obtained from the control group.
Materials and methods
In this study, a subject was considered to be normal when the subject showed a change in penile volume more than 200% and the erectile duration was at least 5 min.
After AVSS, a simple question, 'How do you describe your state of arousal graded as being poor, moderate, or good after audio-visual sexual stimulation?' was asked for assessment. 5 In this context, group comparisons were done by w 2 test (Po0.05).
Results
The mean age of the psychogenic ED group (range 23-48 y), the organic ED group (range 28-50 y), and the control group (range 24-47 y) was 36.4, 38.2, and 33.3 y, respectively. In the control and psychogenic ED group, subjects showing normal erection were remarkably higher when 3-D I-Visor s was used than the conventional monitor. Meanwhile, none of the organic ED group showed normal erection in either methods. When the conventional monitor was used, five (33%) of the control group and three (20%) of the psychogenic ED group showed normal erection, while 3-D I-Visor s was used, 12 (80%) of the control group and 11 (73%) of the psychogenic ED group showed normal erection ( Figure 2) . Table 1 illustrates the degree of the sexual arousal by the 3-D HMD and conventional monitor assessed by a simple question after AVSS. When conventional monitor was used, 'Good' included none from the organic ED group, one from the psychogenic ED group, and one from the control group. Meanwhile, in the AVSS by 3-D I-Visor s , 'Good' included three from the organic ED group, nine from the psychogenic ED group, and 10 from the control group. erectile response rate by audio-visual sexual stimulation (AVSS) with the conventional monitor and the threedimension HMD. Normal response was defined when more than 200% of the penile blood volume change over the baseline and longer than 5 min of the erectile event duration were observed. *, w In the AVSS with the 3-D HMD, the normal responses were found more frequently than the conventional monitor in both healthy volunteers and psychogenic ED group (Po0.05). HMD: head mounted displayer; ED: erectile dysfunction.
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Therefore, the sexual arousal was higher when the stimulation was provided by 3-D I-Visor s than by a conventional monitor (Po0.05).
Discussion
In the era of pharmacotherapy for ED, it is important for the clinician to differentiate psychogenic ED from organic ED in planning treatment modalities. Recently, AVSS is more commonly used than NPT because the tumescence during AVSS is more similar to that during sexual intercourse. 8, 9 In addition, the test is relatively simple, cost effective and less time consuming. 2 Although the AVSS is noninvasive and more physiologic than the NPT as a test for erection depending on psychogenic stimulation, a subject with normal erection occasionally fails to show full erection and the responses can be declined. 10 It is so when a subject is supersuppressed, or excessively exposed to AVSS, or influenced by the circumstances of the test room. 10 In this study, we provided the subjects with 3-D AVSS through 3-D I-Visor s and compared the results with those obtained from the conventional monitor, in order to prove that the 3-D I-Visor s consolidates the weak points of the conventional AVSS and enhances the efficacy of diagnosis.
Park et al 6 reported that the sexual stimulation by 2-D HMD showed higher responses than that of the conventional monitor, corresponding to the results of this study, because the displayer guaranteed more privacy of the patient and created a circumstance in which the patient could be absorbed in the sexual stimulation. The 3-D I-Visor s has not only the above merits, but also 3-D stimulation is more realistic than 2-D, thus 3-D I-Visor s is considered to provide a much better sexual arousal than the conventional monitor.
The methods of measuring penile erection by sexual stimulation include imaging procedures such as SS-penogram and penile duplex ultrasonography and equipments such as Rigiscan s (Decomed Corporation, USA) and NEVA s system. In this study, we used the NEVA s system in order to measure penile erection induced by AVSS. The NEVA s system is an equipment in which a measured potential difference among electrodes are converted to impedance. Impedance changes with variations in blood flow, penile volumetric change is measured objectively and noninvasively. In this study, a normal response was defined as a penile volume change exceeding 200% and an erectile duration lasting at least 5 min. [11] [12] [13] In order to assess the subjective sexual arousal by AVSS, we asked a simple question to compare the sexual arousal by conventional monitor with 3-D I-Visor s . It was found that the sexual arousal by 3-D I-Visor s was higher than by the conventional monitor. However, the sexual arousal showed a very low level in the organic ED group. This is thought to be because most of the patients included in the organic ED group had a long history of treatment of various folk remedies, suggesting that they were super-suppressed, or excessively exposed to AVSS.
In our study, AVSS by by 3-D I-Visor s seems to be a better modality in differentiating psychogenic from organic ED than the conventional monitor. Since the size of this study, and the selection of the organic ED group were limited, bias cannot be totally excluded. Also only a few software for 3D-HMD was available, thus personal preferences were not entirely reflected.
Conclusions
The AVSS by 3-D I-Visor s is considered to provide a more realistic image and a more comfortable circumstance in which the subjects are absorbed in the stimulation, thus increasing not only the objective responses of penile erection but also subjective sexual arousal compared to the conventional AVSS, and therefore, this method would contribute to the enhancement of diagnostic efficacy of impotence. Application of AVSS by 3-D I-Visor s to a larger population would be of great interest and HMD: head mounted displayer; ED: erectile dysfunction. a Compared to the results using the 3-D HMD, the 'Poor' was significantly frequent in the AVSS with conventional monitor (Po0.05). b Compared to the results using the conventional monitor, the 'Good' was significantly frequent in the AVSS with the 3-D HMD (Po0.05).
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will allow for further analysis of its diagnostic efficacy.
